Post-tetanic spontaneous spike activity in rat sympathetic neurons exposed to low potassium ion concentration.
Preganglionic tetanic stimulation (30 sec at 50/sec) of rat superior cervical ganglia, performed in the presence of reduced external potassium concentration (0-1 mM), is followed by a long-lasting postganglionic afterdischarge which fails to appear if stimulation is repeated in normal (5.6 mM) postassium solution. Intracellular recordings revealed that tetanus is followed by 15-30 mV membrane hyperpolarization when the neuron is exposed to normal concentrations of potassium. Conversely, after the ganglion is soaked in low potassium, stimulation results in long-lasting depolarization of the nerve cell with the consequent appearance of spontaneous spikes. This effect is reversed on returing to normal external potassium. Spontaneous activity also occurs after antidromic activation of the cell. It is suggested that tetanus causes sodium loading of the neuron, which leads to stimulation of an electrogenic sodium pump. If potassium is available, the membrane will hyperpolarize, whereas depolarization and pacemaker activity ensues if external potassium is removed. The electrogenic sodium pump thus endows. the rat sympathetic neuron with a mechanism which enables it excitability to be controlled.